. Service utilisation and family support of people with dementia: a cohort study in England. International Journal of Geriatric Psychiatry, 30 (2) • People with dementia living alone in their own homes receive larger social care packages than those with live-in carers homes. Over one half of people with dementia reported social care packages at baseline; those living alone had larger packages than those living with others. Median caring time for co-resident carers was 400 minutes /day; 10 hours /week for non co-resident carers. Residential care was more costly than domiciliary social care for most people. When the value of informal caring was included, the total cost of domiciliary care was higher than residential care, but not significantly so. Carer stress reduced significantly after the person with dementia entered a care home.
, and also imposes significant financial pressures on families (Coduras et al 2010; Schneider et al 2003) .
Research to date has focused on outcomes of people with dementia during hospital admission This paper reports the findings of a study that recruited people with dementia during a hospitalisation, and followed them, and their carers, for 12 months. We compare the formal and informal caring costs of those in domiciliary and residential settings; outcomes for people with dementia and carers are reported more fully elsewhere (Authors 1; 2; 3).
Methods:

Recruitment
We recruited participants through the hospital liaison psychiatric services of two general hospitals (1080 and 149 beds) in a single NHS Trust in central England between November 2008 and February 2010. The liaison services take referrals of people >=65 years from all parts of the hospitals. Patients were eligible if they had a diagnosis of dementia (DSM-IV), and no severe or life threatening physical illness. Carers were identified with the help of ward staff. Some carers lived with the person with dementia, but others did not (if the person with dementia lived in a care home, or alone). The co-resident carer of four people with dementia was too frail to participate and another person was designated the carer for the purposes of the research. Consent from the person with dementia, or where capacity was lacking from a relative, was obtained. Carers provided separate consent. Ethical approval was obtained from the local NHS Research Ethics Committee.
Data collection
We collected baseline data about the person with dementia and designated carer during the hospital stay (age, gender, living situation prior to hospitalisation, caring arrangements, ethnicity, employment status). Participants were followed up at six and 12 months after discharge in the place of residence of the person with dementia. Data were collected by two researchers through joint interviews with the person with dementia and carer. Reason for the hospitalisation and length of stay were collected retrospectively from hospital records.
The health status of the person with dementia was assessed at each time point using: the 30 item Mini Mental State Examination (MMSE) to indicate cognitive impairment (Folstein et al 1975) ; the Clinical Dementia Rating (CDR) for dementia stage (Morris 1993); the total number of acute and chronic comorbidities for physical health (Burvill et al 1990) ; the Instrumental Activities of Daily Living (IADL) index for level of independence (Lawton and Brody 1969) . Carer psychological wellbeing (stress) was measured using the 12 item General Health Questionnaire (GHQ, Goldberg and Williams 1988) . At six month follow-up, we asked participants about the hospital discharge process: uncertainties, delays and underlying reasons. We noted all changes in residency at each follow-up point so that patient pathways could be constructed. We recorded care home types, fees and payers.
Formal and informal care and costs
We designed a series of questions based on the Client Service Receipt Inventory (CSRI), to capture the health and social services received by the person with dementia at each assessment point (Chisholm et al 2000) . Health services included were: hospital in and out patient; A&E; primary care (GP, practice nurse); community care (district nurse, health care assistant; psychiatrist and mental health professionals; allied health professionals; care manager / social worker; continence supplies). Social services were: personal care; home help; transport; meals; day care). Participants were asked to recall utilisation in the prior six months for health care (one month for social care) preceding each interview.
We also asked about the extent to which payment was from personal funds.
Designated carers that did not live with the person with dementia were asked to estimate the number of hours each week they spent caring. Co-resident caring time was measured using the Caregiver Activity Survey (CAS) which asks for the minutes per day spent on six different tasks (communication, transport, dressing, eating, grooming and supervision) (Davis et al 1997; Marin et al 2000) . We asked all carers if they had taken time off, cut down or given up work to care for the person with dementia, and to report help provided by persons other than themselves.
Analysis
We compared baseline (pre hospitalisation) characteristics of people with dementia and carers living in different situations (residential care, domiciliary alone, domiciliary with others). Associations between baseline characteristics (living situation, age, gender, CDR, MMSE, IADL, number of co-morbidities, medications and hospitalisations in prior six months) and mortality and care home entry were explored, using appropriate statistical tests. Factors associated with uncertainties and delays in the discharge process were investigated.
We analysed use of both formal and informal care by type of service, time period and living situation using medians and inter quartile range (IQR), due to the skewed nature of the data. Monthly data on social services, and daily data on informal care were increased to six monthly values, to be consistent with the health care data.
Costs of health care were calculated in British pounds, 2010 (the year when most data were collected), by applying nationally validated unit costs, inclusive of all oncosts, qualifications and overheads (Curtis 2010 ) to individual level data on resource use for each service. Inpatient costs were obtained from local financial managers. We first amalgamated health care costs into two categories (hospital and primary/ community). These were then summed to give the total cost per person with dementia at each assessment point. Caring costs comprised the sum of social and informal care (from the main and secondary carer). We used national tariffs to value social care (Curtis 2010) . Replacement cost methods were used to value informal caring hours, based on the national rates for a Local Authority home care worker (Curtis 2010) applied to median utilisation. We compared mean and median costs for the main categories of health, social and informal care for participants in different living situations (own home alone, own home with others, care home).
Results
Recruitment and baseline description of the sample
We recruited 112 people with dementia (six able to provide own consent) and carers. One dyad withdrew before providing any data, and two others were excluded due to large amounts of missing information. Of the remaining 109 patients, 15 (13.8%) were recruited in the smaller of the two hospitals. There was no significant difference between participants from the two hospitals on any baseline characteristic (data not shown).
Fourteen (12.8%) participants entered hospital from a care home; the rest from a domiciliary setting of whom 63 (66.3%) lived alone ( Table 1 ). The majority of people with dementia were women; most carers were men. People admitted from care homes tended to be older, and have more advanced dementia, than those from a domiciliary situation. The carers of care home residents tended to report fewer psychological symptoms than domiciliary carers (Table 1) . Table 1 
Mortality
Over one third (n=40, 36.7%) of people with dementia died within 12 months (Table 2) . Mortality was associated with admission to hospital from a care home, rather than a domiciliary location (n =10/14, 71.4% vs. 30/95, 31.6% died, chi square p= .012) and (marginally) with mean number of medications at baseline (3.58, SD 2.61 for 59 survivors vs. 4.91, SD 3.66 for 35 who died, t test p = .064). There were no significant differences in any other baseline characteristics between the survivors and those who died.
Table 2 goes here
Pathways A large shift in the living situation of survivors occurred from domiciliary (87.4% at baseline) to residential care (85% of survivors at 12 months). People in care homes were fairly evenly divided between four types of facility (with/ without on-site nursing; with/ without registration for elderly mentally ill) ( Table 2 ).
The 50 people who entered hospital from their own homes and were in a care home at six months had a worse CDR at baseline than the 11 who returned to their own homes (n=14, 28.0% severe; 30, 60.0% moderate; 6, 12.0% mild vs. 1, 9.1%; 6, 54.5%; 4, 36.4%: Mann Whitney U, p=.045).There were no significant differences in any other baseline characteristics between these groups.
Discharge process
Half of participants reported delays around hospital discharge (n=32/56, 57.1% of discharges to a care home; n=5/11, 45.5% to domiciliary locations). Most reasons related to delays in conducting assessments and finding placements. Uncertainties during the hospital stay about whether the person with dementia could return to their own home or should go to a care home (reported by 48/67, 71.6% of dyads) was associated with a longer length of stay (median 43.5, IQR 32.5 to 62.5 days vs.37.0, 26.5 to 47.5 when no uncertainties were reported; Mann Whitney U, p=.038).
Utilisation and costs of health services
There were only three health services used by more than half of people with dementia at baseline: GP (used by 80, 73.4%), incontinence pads (58, 53.1%), chiropodist (56, 51.94%), of which 49 report self paying). Small numbers of people reported using other community (nurses, health care assistant, allied health professionals) and hospital (out patient, A&E, day hospital) services. Much reported utilisation was related to morbidities other than dementia (data not shown). Use of mental health services was low, although social work involvement increased in the period after the index hospitalisation (Table 3 ).
There were 21 medical or surgical inpatient episodes reported at baseline (for the previous six months); 28 at 6 months; 24 at 12 months. Total health care costs were highest at baseline because of the index hospitalisation (Table 4) . Tables 3 and 4 
go here
Utilisation and costs of social and informal care: people with dementia in domiciliary settings
At baseline, over half of people with dementia living in a domiciliary situation (49/95) reported personal care packages; 65.3% (32/49) stated that the package was fully funded by social services, the rest were full or partial self payers. Social care packages were larger for those living alone than for those living with others (Table 5) . Table 5 goes here Regarding informal care, designated carers who were not co-resident reported providing a median of 10 hours assistance, with a further 1 hour (median) of input from other (secondary) carers. The CAS was completed by 26 co-resident carers at baseline. Analysis showed that many reported spending large proportions of a day on supervision (9 reported > 1000 minutes, 16.7 hours). As supervision may be undertaken at the same time as other activities (e.g. watching television, preparing meals), time spent on this was disregarded. Even so, five carers reported spending more than 1440 minutes (24 hours) on the five remaining components of CAS. Median time caring was 400 minutes (6 hours 40 minutes) at baseline and higher at follow-up (Table 5) . Some carers (n=13) stated they had given up or cut down on work to provide care; all were sons or daughters, and in nine cases the person with dementia was living alone.
At baseline, the value of informal caring of co-resident carers is high, and the cost of social care packages is relatively low, compared to people with dementia who lived alone. Median expenditure on social care packages for the small number of people with dementia still living in a domiciliary setting at six and 12 months follow-up was higher than at baseline (Table 6 ). The cost of informal care at followup is not shown due to the small number of people for whom data are available (Table 5) . Table 6 goes here
Comparison of residential and domiciliary care packages
A cost for residential care was taken from national data because many respondents were uncertain about the care home fees, particularly when they were subsidised by public authorities. The six monthly costs of £15,132, based on the average weekly rates for private nursing and residential homes (Curtis 2010) , is substantially more than the cost of domiciliary social care packages reported at baseline (median £5,016 if live alone, £0 with co-resident carer). However, the dementia rating of people in the domiciliary setting was significantly lower than that of the care home residents (Table 1) , and informal caring is not included, so this is not a fair comparison. The cost of the top quartile of social care packages at six and 12 months may be equivalent to or exceed care home fees (Table 6 ).
When the costs of informal and social care for people who have co-resident carers at baseline are summed, the value of caring time reported through the CAS was higher than the costs of residential care. For those living alone in their own homes at baseline, the sum of informal and social care is roughly equivalent to the cost of residential care (Table 6) . If the dementia severity of people in the domiciliary setting been equivalent to that in the residential setting, the cost disadvantage of domiciliary care might have been greater.
To account for the fact that care costs rise with dementia progression, the costs of 16 participants with severe dementia (CDR=3) living alone in their own homes at baseline were compared with those of care home residents with the same level of cognitive impairment (i.e. 10 of the 14 people recruited from care homes). Domiciliary care (social and informal) over six months was more costly (mean £19,315, 95% CI £12,407 to £26,223) than the national average of care home fees of £15,132, but not significantly so (indicated as the average care home fee lies within the 95% CI). Comparisons of the costs of domiciliary and residential care could not be undertaken for people with moderate dementia due to the small number of care home residents in that category.
There were 37 people with dementia who lived alone in their own homes prior to admission to hospital and were discharged to a care home. The six month social and informal caring costs of this group in the domiciliary setting (mean £18,238, 95% CI £14,262 to £22,213) were greater than the national average cost of long term care (£15,132), but not significantly so. This group contained: five people with mild dementia at baseline (CDR=1) who were graded as moderate (4) and severe (1) at six month follow up; 20 with moderate dementia at baseline (CDR=2), graded mild (1), moderate (10), severe (9) at follow up; 12 graded severe (CDR=3) at baseline, graded moderate (5), severe (6), missing (1) at follow up.
Discussion
We recruited most participants during a lengthy hospital stay, often prolonged by uncertainties about discharge destination. A combination of physical health issues and dementia resulted in high mortality (37%) over the subsequent 12 month period, and a move to residential care for the vast majority of For participants who remained in a domiciliary setting for the full 12 months, the cost of social care rose over time. Although this finding is based on a small sample, it is consistent with other evidence (Soutre et al 1999; Wolstenholme et al 2002 , Hux et al 1998 . The cost of residential care is usually greater than social care packages. However, when social and informal care costs are combined, the situation is less clear. In line with a previous study (Schneider et al 2003) , the value of caring time reported by coresident carers exceeded the cost of residential care. Considering all the people with dementia who lived alone in the sample, the cost of their social and informal care was roughly equivalent to that of residential care, but their dementia was, on average, less severe than that of care home residents.
Comparing the care costs of the small numbers of people with severe dementia across settings showed that long term care was a less expensive option, but the difference was not statistically significant.
Consistent with the small sample size, the confidence intervals were wide, and a more incisive assessment might have arisen from a larger sample.
Costs of alternative scenarios need to be considered in conjunction with outcomes, and the lowest cost outcome is not necessarily the best (Challis and Hughes 2003) . Care home placement is typically met with mixed emotions for carers (Penrod et al 1998; Davis and The study is limited in several ways. Recruitment difficulties reduced the sample size and resulted in small numbers in subgroups. Identification of potential participants by the psychiatric liaison services, and delays around the informed consent processes, meant that people recruited were mostly those with longer hospital stays reflecting complex medical or social problems. Hence the findings may not be generalizable to people with dementia that have not been hospitalised, or had shorter hospital stays.
Although data were meticulously collected by interview, they were self-reported, and inaccuracies could have arisen from six month recall of health care use. Also, social care utilisation was only recorded over a one month period and multiplying this up to give a cost over six months may have resulted in an overestimate if the package had increased over time. Other uncertainties surround the measurement and valuing of informal care. Carers may overstate informal caring time when recall methods are used, compared to a diary (van den Berg and Spauwen 2006b). Many live-in carers reported that they spent more than 24 hours each day in caring activities, and as the extent of 'joint production' could not be identified, we removed time spent in supervision from the calculation. Although other studies have also used this approach (Schneider et al 2002) , there is evidence that time spent on supervision increases as dementia progresses (Marin et al 2000) , so it may have resulted in an underestimation of the costs of In particular, the positive utility that some carers report they experience from the caring process is not taken into account (McDaid 2001; van den Berg et al 2004; 2005a; 2005b; 2007; de Meyer et al 2010; Brouwer et al 2005) . Other uncertainties around the cost calculations arise from the large standard deviations for many categories of costs. Also, poor responses to the questions about who paid for care means that the costs do not distinguish between the contribution of the statutory authorities and private families. Closure of day centres and pressure for increasing use of direct payments make it possible that packages of social care would have changed since this study was conducted.
For people at the margins between domiciliary and long term care, factors other than relative costs, such as the existence and health of a spouse, family preferences and the availability of local services (both domiciliary and care home places) may be critical (Cohen et 
